The relationship between concentration of specific antibody at birth and subsequent response to primary immunization.
Trans-placentally acquired antibodies can protect infants from infection in the first months of life. However, high concentrations of antibody at birth may impact the infant's own immune response to primary immunization. We examine the relationship between concentration of specific antibody to Bordetella pertussis, Haemophilus influenzae type b (Hib), tetanus toxoid and pneumococcal antigens at birth and following primary immunization. Healthy mother-infant pairs were recruited from a UK maternity unit. Peripheral blood samples were obtained at birth and 4 weeks after primary immunization. Specific antibody concentrations were determined using enzyme-linked immunosorbent assays. Pertussis antibody concentrations >50 IU/ml, Tetanus antibody levels >0.1 IU/ml and Hib antibody levels >0.15 mg/l were regarded as protective. Following primary immunization, 35/36 (97%) infants had specific antibody concentrations associated with protection against Hib, 32/36 (89%) against pertussis and 36/36 (100%) against tetanus. Concentrations of all specific antibodies were significantly higher than at birth (p<0.0001), except anti-tetanus toxoid, p=0.41. However, there was an inverse correlation between infant antibody concentration at birth and fold-increase in antibody concentration post-immunization for tetanus: rs -0.86 (95%CI -0.93 to -0.74), p<0.0001; pneumococcus: rs -0.82 (95% CI -0.91 to -0.67), p<0.0001; pertussis: rs -0.77 (95% CI -0.89 to -0.58), p<0.0001 and Hib: rs -0.66 (95%CI -0.82 to -0.42), p<0.0001. The highest concentrations of specific IgG at birth were associated with lower concentrations post-immunization for tetanus (p=0.009) and pneumococcus (p=0.03). This association was not observed for Hib (p=0.88) or pertussis (p=0.14). Higher antibody concentration at birth appeared to inhibit the response to infant immunization for tetanus and pneumococcus; the effect was less marked for Hib and pertussis. However, the majority of infants achieved high antibody levels post-immunization. This supports maternal immunization, as high levels of maternally derived antibody at birth may not inhibit infants' immunization responses in a clinically relevant manner.